loss-of-function mutation of mC-glycosylases ros1, and that the ROS3 protein has in vitro siRNA binding capacity in vitro. No direct proof of a guidance of ROS1 by siRNAs is provided.
The authors should correct their statement according to the actual content of the cited article.
Introduction -page 5
The statement "MOM1 controls ... loci residing in euchromatic chromosome regions" is unclear. Does "euchromatic " refer to the microscopic appearance as "relaxed" versus "condensed" chromatin, or does it refer to a particular setup of DNA methylation and histone modification marks? In the latter case, the term "chromatin showing euchromatic features" or something similar might be more appropriate.
Results -page 6
The description of transgenic lines LUC25 and LUC26 is rather minimalist. As the properties of line LUC26 will substantially determine the kind of mutations that are identified in the screen for enhancers of mom1, the information referred to as "data not shown" on transgene structure, chromosomal position and chromatin mark setup should be added as a supplementary figure.
In the Suppl. Table containing primer sequences, reference is made to "B‰nninger 2003" in context of LUC-specific primers. This citation is not covered by the reference list. Does it contain information about LUC25 and LUC26 transgenic lines?
It should explicitly be mentioned that the combined momLUC25 line used in mutagenesis represents an (largely uncharacterised?) combination of genetic background from accessions (not "ecotypes", use of this term in the given context is outdated) Wassilewskija (LUC25 transgenic line) and Z¸rich (mom1 mutation, going back to Mittelsten Scheid et al. 1998) . What controls were used do exclude the possible influences of varying genetic backgrounds? 6. Results -page 7 "Individual moe1 momLUC25 seedlings at the M2 generation were subjected to RT-PCR analysis."
How were this plants identified (by phenotype?) and how was confirmed that they were all indeed allelic for mutation moe1? "M2 generation" usually refers to the first generation with the potential being homozygous for a mutation. At the time when reference is made to Fig. 1A , it is not clear where the material in panel "moe1 LUC25" originated from. The figure legend does not give a clue, either. Only on page 9 in the context of the description of backcrosses of moe1 momLUC25 with LUC25, it becomes clear that this material must be derived from segregating progeny from that cross.
Please indicate the origin and generation state (e.g. "M2", "M3", or similar) of material used in Fig.  1 . A crossing scheme summarising the history of the different materials would be actually very useful.
Results -page 7
"AzaC treatment of moe1 momLUC25 led to further enhancement of the LUC signal ... Northern blots confirmed the bioluminescence data ... " AzaC indeed increases the LUC hybridisation signal in Northerns for LUC25, and momLUC25, but I would rather not see a further increase in the signal for moe1 momLUC25. For the bioluminescence, quantitative judgements seem difficult, as in Figure 1C , images for "GM" and GM+AzaC seam to be not calibrated in an appropriate way (compare signals for control LUC26, which should be similar for both conditions).
Either quantitative RT-PCR for LUC transcripts should be performed, or, preferably, the interpretation of AzaC data should be "downscaled" and the images be moved to a Suppl. Figure. Were Arabidopsis seeds really "germinated on control medium or medium supplemented with 4 microM AzaC"?. Usually, Arabidopsis seeds are germinated in absence of AzaC and then very young seeds are tranferred to medium with and without AzaC.
9. Results -page 9 "seedlings with elevated LUC signals in an approximate propotion of 1 in 16 and 1 in 4" Please provide in brackets () after proprtions the actual numbers of plants with elevated LUC observed and numbers of total plants analysed for each genotype.
Results -page 10
"This result indicated that MOM1 and MOE1 cooperate in maintaining silencing at the LUC locus." and similar statements -e.g. Discussion page 25 -"complex interplay between the MOM1 and NRPE1 silencing pathways" -throughout the text.
In this form, the statement could be misleading. What the additive release-of-silencing effect of mom1 and moe1 loss-of-function mutants indicates is that MOM1 and MOE1 act independent from each other in separate pathways which both contribute in parallel to silencing of the LUC25 locus.
11. Results -page 10 "mom1 nrpe1 mutations show an enhanced late-flowering phenotype" It is not clear, what material has been used for flowering time determination. Was it the mixed Wassilewskija -Z¸rich material from the genetic screen, or the Col-0 background material, which is introduced only later on in the text? The latter seems more likely, as the Suppl. Fig. 1 legend states that "all plants are Col-0 ecotype". Please clarify.
12. Results -page 12 "nrpe1-2 mom1-2 double mutant plants"
Please provide more details (crossing scheme) about how this material was generated and characterised. Where did wild type controls come from? Were they segregands from the same cross (preferably) or were they unrelated material?
13. Results -page 14 "using the CDF provided by Naouar" to "meet criteria of the "significant activation of transcription" This whole part of text is completely indigestible to me. And as I have not a single clue what the text is intended to say, I can give no hint on how to make it more easy to understand. Please try to make the message in easy words comprehensible to a person completely clueless to bioinformatics. The exact method should be described in addition in Materials and Methods for the specialists.
14. Results - Fig. 4 and Fig. 5 The interrelation between Fig. 4A and Fig. 5B is not quite clear. Are the classes class 1, class 2 and class 3 in Fig. 5B related to particular groups in the "ven diagram" in Fig. 4A ? May be, it would help to include part of the list in the related Suppl. According to Materials and Methods, "% of DNA meth." in this diagram is based on sequences of 6 clones per genotype. This is a rather low number so that the significance of the data is questionable. At least, the number of clones should be indicated in the figure legend.
Also, it would be very valuable if bisufite sequencing data would be made available in Suppl. Data e.g. in CyMATE (Hetzl et al, 2007) format.
Referee #2 (Remarks to the Author):
The manuscript addresses a very interesting question about the interplay between various transcriptional gene silencing pathways. Using a new forward genetic screen the Authors discovered a genetic interaction between MOM1 and NRPE1. They characterized the nature of this interaction finding that MOM1 and NRPE1 have a synergistic effect on silencing of the reporter transgene as well as several endogenous loci. They also found that the nature of the interaction is highly locusspecific suggesting that silencing is performed by a network of interrelated mechanisms and there may be no single mechanistic explanation for MOM1 function.
Although the Authors did not report attempts to explain the molecular mechanism of the interaction even at a subset of loci, the reported results contribute significantly to the understanding of the interplay between various gene silencing pathways. The reported findings are novel and should appeal to the researchers interested in RNA silencing and epigenetics.
Minor criticism: 1. Genetic interactions between mom1 and other components of Pol IV/V pathway (NPRD1 and DRM2) have been tested only with single assays. 2. Naming plants containing mom1-1 mutation and LUC25 transgene as mom1LUC25 is a little confusing. 3. Phrase "Northern blots confirmed the bioluminescence data at the transcriptional level" (p. 7) is not precise, this experiment does not address transcription rate. 4. Description of the flowering time effect is not precise. It is not clear what "days" mean (p. 10). 5. Reduction of DNA methylation in mom1, which is visible clearly in Fig 3A should at least be discussed. 6. Conclusion about the lack of effect of mom1 and nrpe1 on miRNA (p. 12) should not be drawn without a proper control. 7. Description and discussion of genome-wide analyses could be shortened and more clear. 8. Paragraph describing analysis of genomic data (p. 13) might fit better in the methods section.
Referee #3 (Remarks to the Author):
This is a very beautiful paper that addresses the interplay between MOM1 and the RNA-directed DNA methylation pathway in regulating transcriptional gene silencing in Arabidopsis. The Paszkowski group previously identified mom1 mutations because they released the TGS of transgenes and some endogenous loci without affecting DNA methylation. In this study, they developed a new genetic screen and identified the Pol V mutation nrpe1 as an enhancer of mom1. Through tiling array-based transcript profiling, they defined three classes of loci that are targeted by MOM1 and the RdDM pathway. Mom1 and nrpe1 mutations independently release the TGS of class 1 loci but they do not have an additive effect; mom1 and nrpe1 mutations have a synergistic effect on class 2 loci; whereas mom1 acts as an enhancer of nrpe1 for class 3 loci. Furthermore, they also discovered that mom1 affects the siRNA levels of several loci, perhaps by affecting chromatin marks that are important for targeting PolIV and other siRNA biogenesis machineries. These are all very important and major findings. The data and presentations are all excellent. I think that the paper should be accepted as is. Only one very minor suggestion: since RdDM mutations other than nrpe1 have a similar interplay with mom1, perhaps the abstract and title can be broadened so that they do not give an impression that the effects are specific for PolV. Reply: We added a Southern blot in the Supplementary Fig.1A , which shows the transgene copy number in LUC25 and LUC 26 and we provide an experimental design scheme in Supplementary  Fig. 1B In the Suppl. Reply:
The following text has been added to the Fig. 1 . "All plants are siblings derived from a backcross of moe1 momLUC25 (M3) to LUC25 resulting in BC1 plants that were self fertilized and their progeny was genotyped at all three loci (MOE1, MOM1 and LUC25) as described later and depicted in Supplementary Figure 1B . " . Addition of the " Supplementary Figure 1 " should clarify the experimental design. Figure 1C ,
Results -page 7 "AzaC treatment of moe1 momLUC25 led to further enhancement of the LUC signal ... Northern blots confirmed the bioluminescence data ... " AzaC indeed increases the LUC hybridisation signal in Northerns for LUC25, and momLUC25, but I would rather not see a further increase in the signal for moe1 momLUC25. For the bioluminescence, quantitative judgements seem difficult, as in

images for "GM" and GM+AzaC seam to be not calibrated in an appropriate way (compare signals for control LUC26, which should be similar for both conditions). Either quantitative RT-PCR for LUC transcripts should be performed, or, preferably, the interpretation of AzaC data should be "downscaled" and the images be moved to a Suppl. Figure.
Reply: We moved AzaC data to Supplementary Figure 2A . We also reevaluated numerical phosphoimager data of the northerns and presented them as Supplementary Fig. 2C which supports our initial visual interpretation of the blots.
Were Arabidopsis seeds really "germinated on control medium or medium supplemented with 4 microM AzaC"?. Usually, Arabidopsis seeds are germinated in absence of AzaC and then very young seeds are tranferred to medium with and without AzaC.
Reply: Yes, seeds were indeed germinated on AzaC containing medium.
Results -page 9 "seedlings with elevated LUC signals in an approximate propotion of 1 in 16 and 1 in 4" Please provide in brackets () after proprtions the actual numbers of plants with elevated LUC observed and numbers of total plants analysed for each genotype.
Reply: Requested numbers has been added and the sentence on page 10 line 1 modified : "Among the F2 segregating progenies, seedlings with elevated LUC signals in an approximate proportion of 1 in 16 (34 out of 484) and 1 in 4 (106 out of 485) were observed from the crosses of moe1 momLUC25 to LUC25 or to momLUC25, respectively." Reply: Indeed, Col-0 accession has been used in this experiment and this has been clarified in the revised text (page 11, lines 3 and 6).
Results -page 10 "This result indicated that
Results -page 12 "nrpe1-2 mom1-2 double mutant plants" Please provide more details (crossing scheme) about how this material was generated and characterised. Where did wild type controls come from? Were they segregands from the same cross (preferably) or were they unrelated material?
Reply: The double mutant line was obtained by a standard cross of nrpe1-2 and mom1-2 followed by genotyping the F2 for double mutants. In the revised manuscript we provided references for each strain and made clear that all are in Col-0 accession. The modified part on page 12 line 25 reads now "wild type, mom1-2 (Habu et al, 2006), nrpe1-2 (Pontier et al, 2005) and newly generated nrpe1-2 mom1-2 double mutant plants. All profiled strains were in Col-0 background." For expression profiling we specifically used the standard Col-0 strain as reference to avoid possible transgenerational epigenetic effects (epialleles) that could have been formed in the mutants and possibly persisted independently of the initial mutations in the segregating progeny.
Results -page 14 "using the CDF provided by Naouar" to "meet criteria of the "significant activation of transcription" This whole part of text is completely indigestible to me. And as I have not a single clue what the text is intended to say, I can give no hint on how to make it more easy to understand. Please try to make the message in easy words comprehensible to a person completely clueless to bioinformatics. The exact method should be described in addition in Materials and
Methods for the specialists.
Reply: This section was moved to the Material and Methods (Page 32, line 7)
14. Results - Fig. 4 and Fig. 5 The interrelation between Fig. 4A and Fig Reply: Indeed, Class I loci interrelate with loci shown in the Venn diagram where all three circles overlap. This is now mentioned in the text (page 16, line 11): "Class 1 encompasses loci that are transcriptionally activated similarly in mom1 and nrpe1 and mom1 nrpe1 (e.g. loci shared by all three circles in Fig. 4A )." Other classes do can be obviously located in various parts of the Venn diagram. In contrast to Venn diagram, Figure 5B also considers transcript levels at each locus and this allows for further classification of the loci. Fig. 6C (Hetzl et al, 2007) format.
Results -
Reply: We extended bisulfite sequencing by doubling the number of clones and using bigger area for analyses. The entire bisulfite results are now available in CyMATE format as Supplementary Figure 6B . The additional data allowed us for more their precise interpretations. We revised this part of the manuscript (page 18 line 8) "In nrpe1 and mom nrpe1 this reduction was observed in all sequence contexts, with predominant methylation depletion in CHH sequences (Fig. 6C ). Since ROMANIAT5 elements remain silent in nrpe1, it can be concluded that significant reduction of DNA methylation and almost complete loss of CHH methylation is not sufficient for release of TGS, although it may be effective for transcriptional activation of the ROMANIAT5 family when MOM1 function is compromised."
Minor criticism: 1. Genetic interactions between mom1 and other components of Pol IV/V pathway (NPRD1 and DRM2) have been tested only with single assays.
Reply: In the case of NRPD1 we show synergism in two assays: synergistic LUC expression ( Fig.  2D ) and synergistic increase APUM9 transcript level ( Supplementary Fig. 6A ). For demonstration of genetic interaction of MOM1 with DRM2 we performed Northern blot analyses of ROMANIAT5 transcript levels ( Fig. 6B ) which provided indisputable and robust evidence for synergistic release of silencing of this family of transposons.
Naming plants containing mom1-1 mutation and LUC25 transgene as mom1LUC25 is a little confusing.
Reply: Now we uniformly used momLUC25.
"Northern blots confirmed the bioluminescence data at the transcriptional level" (p. 7) is not precise, this experiment does not address transcription rate.
Reply: We changed the text as follows: "Northern blots confirmed the bioluminescence data at the transcript level (Supplementary Figure 2B) ."
Description of the flowering time effect is not precise. It is not clear what "days" mean (p. 10).
Reply: We meant days of delay of flowering compared to wt. This has been corrected in the text as "7 days delay compared to wild-type" (page 11, lines 5 and 7). Fig 3A should at least be discussed.
Reduction of DNA methylation in mom1, which is visible clearly in
Reply: This aspect is discussed on page 12 line 6 "In momLUC25, only slight reduction of CHH methylation was observed over the LUC strain, suggesting that RdDM is not greatly affected by the mom1 mutation." To the revised version we also added the following sentence in to the discussion (page 22 line 4): "In the case of UBQ3pro slight reduction of CHH methylation in mom1 correlates with the reduction of siRNAs levels corresponding to this locus."
6. Conclusion about the lack of effect of mom1 and nrpe1 on miRNA (p. 12) should not be drawn without a proper control.
Reply: The revised version of Fig. 2 was supplemented by addition of a loading control.
7. Description and discussion of genome-wide analyses could be shortened and more clear.
Reply: We critically analyzed this part of the manuscript which is the most important for the final discussion and concussions. We are afraid that shortening this part may compromise the genomic data description and thus influence negatively clarity of the entire manuscript. We however shortened a technical part of this section (see bellow point 8). Reply: We modified the title of the manuscript incorporating this suggestion "MOM1 and PolIV/V interactions regulate intensity and specificity of transcriptional gene silencing"
Acceptance letter 14 October 2009
Thank you for submitting your revised manuscript for our consideration. Referee 1 has now taken another look at it (see comments below), and expressed his/her full satisfaction with your response to the points raised during initial review. We shall therefore be happy to proceed with publication of your study in The EMBO Journal! You will receive a formal acceptance letter shortly.
With best regards, Yokthongwattana et al. address in their manuscript the relation of epigenetic gene silencing pathways dependent on MOM1 and RNA-dependent DNA methylation (RdDM) in Arabidopsis thaliana. In the first part, they identify a new loss-offunction allele of nrpe1 (largest subunit of DNA-dependent RNA Pol. V) as an enhancer of mom1-related release of transcriptional gene silencing in a transgenebased reporter system. The degree of overlap, or distinction, between endogenous targets of MOM1-and RdDM-dependent silencing is then compared at a genomewide scale by microarray-based transcript analysis of mom1 nrpe1double mutants in comparison to the respective single mutants and wild type controls. A particular type of transposable elements, ROMANIAT, was found to be in particular released from silencing in mom1 nrpe1 double mutants, and this release of TE silencing was correlated with enhanced transcript levels from neighbouring functional genes as well.
The genetic evidence presented is highly convincing and identifies the group of authors as one of the leading teams in the genetic dissection of epigenetic control in Arabidopsis thaliana. The same applies to the identification of endogenous targets, in which microarray-based transcript data are interpreted with the appropriate caution and possible candidates are confirmed by independent methods.
Compared with the initial version, the authors have carefully revised their manuscript and have meticulously mended all problems that were identified in the previous reviews.
